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EXPERIMENTAL
Five pairs of 24-year-old identical twin steers (three pairs of Cross Shorthorn and two pairs of Cross Friesian) were used. Uniformity trials with such twins have shown their superiority for research purposes over groups of unrelated animals, particularly in experiments where rate of gain in weight is an important consideration (King & Donald, 1955; Hancock, 1951) . All animals were offered the same rations. The maximum daily allowance per head averaged 35 lb. good-quality grass silage, 50 lb. swede turnips, 10 lb. oat straw and 4 rising to 7 lb. of a concentrate mixture consisting of eight parts oats, nine parts barley and three parts groundnut meal. The ratio of roughage to concentrates was approximately 12 : I by weight. Food intakes were recorded. One member of each pair was implanted with eight 15 mg pellets of hexoestrol in the loose skin behind the left ear. The untreated member served as control. The implantations were made at the beginning of the last 3-4 months of the fattening period. Both members of each pair were slaughtered on the same day.
A sample cut was taken from the right side of the carcass of each of one twin pair (no. 40A and B). The cut included the ninth, tenth and eleventh ribs, and was made by cutting close to the rear edges of the eighth and eleventh ribs in accordance with the method described by Hankins & Howe (1946) . The samples were analysed for fat, protein and moisture. From these analyses the composition of the dressed carcass was estimated by means of regression equations calculated by Hankins & Howe.
RESULTS
Live-weight gain. As can be seen from Table I , there was a considerable variation between pairs of twins in the length of time required to complete the fattening for market. The gain in weight of the treated member of each twin pair was significantly higher ( P < 0.01) than that of the control. The difference in total gain ranged from 20 lb. in pair no. 47A and B to 69 lb. in pair no. 4oA and B.
Food consumption and utilization. Comparisons of daily food intake between the members of each pair of twins showed no significant difference between treated and control animals ( Table 2) . Mean daily consumption of dry matter was 21-0 lb. for the control and 21.6 lb. for the treated steers. The greater gains in weight of the latter must therefore have been due to increased efficiency of food utilization. The greatest difference in efficiency of food conversion was noted in pair no. 38 A and B and the least in pair no. 47 A and B. The differences between pairs of twins show that considerable variation in response to hormone treatment may be expected. Carcass grade and dressing out percentage. Table 3 shows the carcass grades, carcass weights and dressing out percentages. The dressing out percentage is the weight, as a percentage of the live weight at slaughter, of the cold dressed carcass after bleeding and the removal of the feet, head, hide, abdominal viscera, lungs, liver, heart, windpipe, and the thyroid and thymus glands.
There was no significant difference between the treated and untreated animals in dressing out percentage. Hence the mean carcass weight of the treated animals was greater because of their greater live weight before slaughter. In four pairs there was no difference in carcass grade as determined by graders of the Fatstock Marketing Corporation. I n one pair (no. 34A and B) the control animal was grade A and its mate was grade B owing to lack of finish, mainly fat deficiency.
Behaviour and body conformation. I n the first 2 weeks after hexoestrol implantation the treated steers were the more restless and lost some weight. Changes in mammary tissue and pelvis occurred in all treated animals in the first 3 weeks. Marked elevation of the tail-head and increases in rudimentary teat length were noted.
Carcass composition. The composition of the rib cuts from pair no. 40A and B and the computed percentages of bone, fat, protein and moisture in the carcasses are shown in Table 4 . The cut from the carcass of the treated steer had higher percentages of bone, protein and moisture and a lower percentage of fat than the cut from the carcass of the control. The estimates of the composition of the whole carcass showed that the carcass of the treated steer also had higher percentages of bone, protein and moisture, and a lower percentage of fat, than that of the control. The difference in the percentage of fat was of the same order as that found in the sample cuts. The differences in the other three constituents were slightly less in the carcasses than in the cuts. The estimates of the total composition of the carcasses are shown in Table 5 . It will be seen that the carcass of the treated steer contained about 9.5 lb. more bone, 6.7 lb. more protein, 28 lb. more moisture and 3.4 lb. less fat. These differences total 40.8 Ib., which is in fair agreement with the difference in carcass weight, i.e. 43 lb. Since the carcass of the treated steer was 43 lb. heavier and contained rather less fat a less degree of 'finish' must be assumed. The sample cut from the treated animal showed visually a greater area of lean meat and relatively less fat than the cut from the control. It seems probable, therefore, that the extra protein was laid down in the form of muscle.
DISCUSSION
T h e determination of carcass composition was made for only one twin pair, but is in agreement with the results of other workers. The increases in the total amounts of bone, protein and moisture and the lack of difference in total fat suggest that under the conditions of this experiment hexoestrol accelerated growth and inhibited the deposition of fat. This would account for the many reports to the effect that the carcasses of treated animals are less well 'finished'. Lack of fat cover in the carcass is not in itself a disadvantage if the public demand is for lean meat, irrespective of quality. The butcher, however, is prepared to pay more for a carcass with a good cover of fat in the right places. It is difficult to see how maximum lean-meat production and quality are to be reconciled in hormone-treated carcasses. The sole object of the feeder is to obtain the best price possible for his product. If, in the eyes of the butcher, the effect of synthetic oestrogens is to lower the quality of the carcass, the feeder must endeavour to overcome this defect. How can it be done? Implantation of the hormone means that the dose once given cannot readily be withdrawn. The encouraging results obtained from the oral administration of hormones (Perry et al. 1955) suggest that a better control of treatment may be possible by that means. It may be that if treatment had been withdrawn after the increased growth had been accomplished and feeding continued for from z to 3 weeks more, the undesirable side-effects might have disappeared and heavier and better-finished carcasses resulted. On the other hand, the extra time and food required to 'finish' treated animals might result in a reduction in the efficiency of food utilization. The net return from treated carcasses would then depend on whether the value of the increase in carcass weight would repay the increase in labour and food costs. In any event it is possible that the final result would be an increase in the total amount of meat from treated, compared with control, animals, a possibility that may be of value during periods when meat is scarce.
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The results of this preliminary trial show that much more work requires to be done on the evaluation of the composition of the increased live-weight gains before the use of synthetic oestrogens can be recommended in practice. SUMMARY I. One member of each of five pairs of identical twin steers was implanted with 120 mg hexoestrol; the other member of each pair was used as control. All animals were given a winter fattening ration consisting of silage, swede turnips, oat straw and a concentrate mixture (ratio of roughage to concentrates approximately 12 : I by weight). A sample rib cut was taken from the right side of the carcass of each of one twin pair and analysed for fat, protein, and moisture; from these analyses the composition of the dressed carcasses was estimated by means of regression equations.
2. Treated animals on this high-roughage ration made substantially greater gains in weight and showed better efficiency of feed utilization than the controls.
3. Marked changes in mammary tissue and pelvis such as elevation of the tail-head and elongation of the rudimentary teats occurred as the result of treatment.
4. At slaughter there was no significant difference in dressing out percentages, although they were slightly in favour of the controls. The superficial examination of the carcasses showed little difference in quality between control and treated animals in four of the five pairs. One carcass showed marked deficiency of fat cover compared with the carcass of the control.
5 . From chemical analysis of the sample cuts taken from one pair it was estimated that the carcass of the treated animal contained 9-5 Ib. more bone, 6.7 lb. more protein, 28 lb. more moisture and 3.4 lb. less fat than that of the control.
6. Further research work on the form of administration is required before hexoestrol can be recommended in practice.
We are indebted to Dr J. Davidson for the chemical analysis of the cuts of meat, and to Mr I. McDonald for the statistical analysis.
